SFLC STANDARD SPECIFICATION 0740
APPENDIX E

STRAY CURRENT PROTECTION

El. SCOPE

El.1 Intent. This appendix provides the requirements for preventing underwater body corrosion due to
stray current flow from improperly connected electric arc welding equipment.

E2. BACKGROUND

E2.1 Underwater corrosion. Underwater hull and shaft corrosion is, in large part, directly attributable to
improper hookup of welding leads while work is being performed on ships which are waterborne.
Corrosion resulting from improper weld lead hookup is induced through electrolytic action by stray
electrical currents.

E2.2 Current Flow. Current flow is caused by the difference in electrical potential between any two
localities. Even though the path through water offers greater resistance to current flow than adjoining
electric ground cable, water still will carry a fraction of the current and create an undesirable condition.

E3. REQUIREMENTS

E3.1 Welding equipment. To prevent possible serious damage to electronic, electrical, mechanical, and
ordnance equipment, as well as pitting of ship structure, while electric arc welding on ships, both
waterborne and in dry or floating docks, observe the following requirements:

E3.1.1 Each ship shall have a separate welding current power source.

E3.1.2 The return current cable of any welding generator shall never be grounded to anything other than
the ship the cable is servicing.

E3.1.3 The welding cable used in each welding circuit, both in the electrode and in the ground or return
side of the circuit, shall be completely insulated, and not permitted to drop overboard into the water.

E3.1.4 The frame or case of the welding machine, except engine-driven types, shall be grounded, except
portable and mobile engine-driven types complying with NFPA 70 need not be so. Frames shall be
grounded to the hull if shipboard and to earth ground if the welding machine is located ashore.

E3.2 Connections. Cables and lugs used for electric arc welding shall meet the following requirements:

E3.2.1 Return conductor size. The cross-sectional areas of the return current cable should be one million
circular mils minimum for each 1,000 A for each 100 feet. One or more cables, connected in parallel,
may be used to meet the minimum cross-sectional area requirements. Such paralleled cables must
connect to the same bus or waterway bar at each end. A nomograph showing required cable size for
return current leads is presented in Figure E-1.
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Figure E-1. Nomograph for Copper Return Current Conductor Size
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Figure E-2. Nomograph for Copper Electrode Lead Conductor Size

E3.2.2 Electrode conductor size. Manufacturers’ recommendations for electrode lead cable size shall be
used. Lead cable size is approximately 500,000 circular mils for each 1,000 A for each 100 feet. A
nomograph showing copper electrode lead conductor size is presented in Figure E-2.
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E3.2.3 Cable lugs. Return current cable lugs shall be secured tightly to grounding plates. The lug
contact area shall be cleaned thoroughly to base metal. Ensure the adequacy of each return current cable
connection between the ship’s hull and power source by checking the resistance initially and after every
setup change before welding. The maximum permissible resistance shall be 125 microhms (u€) for each
connection, or the voltage drop across the connection shall be a maximum of 25 millivolts (mV) for a
current of 200 A. Use Ohm’s law (V = IR) to determine the allowable voltage drop for currents other
than 200 A.

E3.2.4 Insulation resistance. The insulation resistance between the welding return current cable and the
welding machine case shall not be less than 0.1 megohm (M) when the machine is not connected to the
ship. Resistance less than 0.1 MQ indicates improper insulation of the return current cable or a need to
clean the welding machine. Perform insulation resistance checks during initial connection and after every
setup change before welding.

E3.3 Welding unit arrangements. Combinations of electric arc welding unit arrangements with correct
and incorrect return current connections are shown in Figure E-3, Figure E-4, Figure E-5, Figure E-6 and
Figure E-7. These figures represent common arrangements and errors in making welding machine
connections. Details for making provisions for welding return current connections on steel surface ships
are shown in Figure E-8.

E3.4 Special precautions. Observe the special precautions below when welding on or near electronic,
electrical, mechanical, navigational, or ordnance equipment:

E3.4.1 Magnetic compass. When welding in or near the pilothouse or other locations with a magnetic
compass, maximize the separation between the binnacle and all arc welding leads. Where leads must
approach within 10 feet of the binnacle, notify the COR so that Ship’s Force may remove the compass
prior to welding.

E3.4.2 Sensitive electronics. Precautionary measures outlined in manufacturers’ equipment manuals and
other documents should be observed when welding on or near sensitive electronic equipment. Control
cables often must be disconnected and sensitive modules removed from platforms equipped with
electronic engine control systems.

E3.4.3 Welding return current. The static grounding straps on electronics enclosures, electrical
equipment, machinery, and ordnance equipment have not been designed, and shall not be used, as
welding current returns. Welding current shall not be allowed to pass through bolted access covers or soft
patches, gear meshes, bearings (ball, roller, or bushing type on components such as crane turrets, winches,
capstans, windlasses, gun mounts, motors, and shafting), nor hinge pins (doors, hatches, and scuttles), to
return to ground.

E3.4.4 Location of return current cables. When practicable, the welding return current cable connection
shall be no farther than 10 feet from the work. This ensures that welding current does not flow through
bearings, threaded joints, and other areas where arcing could occur.

E3.4.4.1 Mechanical. When systems such as piping, pressure vessels, or machinery are being welded, a
single return current cable connection should be located as close to the work as possible.

E3.4.4.2 Ordnance. When welding on piping that leads into loaded ordnance equipment areas, the return
current cables shall be split into two equal conductors so that one run is connected to the pipe on each side
of the welding area, and located as close to the area as possible. If pipe hangers or branch pipes are
located between the dual return current connections, provide additional split return current connections to
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